C a s e S t u d y
A 32-year-old man with no medical history presents with a fever of 3 days' duration associated with myalgia, diffuse abdominal pain, vomiting, and lower extremity petechial rash. He is lethargic. His blood pressure is 110/94 mm Hg, and heart rate is 110 beats/ min. Saturation by pulse oximeter (Spo 2 ) is 97% on room air, and temperature is 37.2°C (98.96°F). He lives in Puerto Rico. One week before his symptoms appeared, he attended an outdoor picnic, where he was bitten by mosquitoes multiple times.
-What is the differential diagnosis?
-What immediate interventions are needed?
-What additional evaluations are indicated? C h a p t e r 2
Dengue FeVer

I . I N T R O D U C T I O N
In the past decades, the transmission of dengue and the frequency of epidemics have increased significantly, especially in tropical regions in the American continent. Dengue is a mosquito-borne infection; its vector is the mosquito Aedes aegypti. The four distinct dengue viruses (DENV-1, -2, -3, and -4) all cause a similar clinical syndrome, which ranges from no symptoms to dengue shock syndrome (DSS). The severity of disease results from a secondary infection with a second strain of the virus, especially in hyperendemic areas. This is thought to be due to an erratic immune response to the virus that includes non-protective antiviral antibodies and the surface of the virion and, through interaction with the Fc receptor, focuses secondary dengue viruses on the target cell, the result being enhanced infection. The induction of vascular permeability and shock depends on multiple factors, including the presence of enhancing and non-neutralizing antibodies, age (susceptibility to dengue hemorrhagic fever [DHF]/ DSS drops considerably after age 12 years), sex (females are more affected than males), race (whites are more affected than blacks), nutritional status (malnutrition is a protective factor), the sequence of viral infection (DENV-1 followed by DENV-2 is more dangerous than DENV-4 followed by DENV-2), and the infecting serotype (DENV-2 is apparently more dangerous than other serotypes). It is important to recognize the early stages of dengue fever, DHF, and DSS, because of the low mortality rate with early recognition.
I I . D I A G N O S I S
Dengue fever is characterized by the acute onset of high fever 3 to14 days after being bitten by a mosquito. Additional signs and symptoms are frontal headache, retro-orbital pain, myalgia, arthralgia, hemorrhagic manifestations, rash, low white blood cell count, anorexia, and nausea. Usually these symptoms last about 1 week, except for anorexia and weakness, which may persist for several weeks. Most of these dengue infections can produce minimal or no symptoms in those infected. Some of the main complications are febrile seizures and dehydration.
The diagnosis is made by immunoglobulin M enzyme-linked immunosorbent assay (ELISA) or paired serology during recovery, or by antigen detection ELISA or reverse transcriptase-polymerase chain reaction during the acute phase. The virus is readily isolated from blood in the acute phase if a mosquito inoculation or mosquito cell culture is used.
In some cases, patients may develop DHF, a severe and sometimes fatal form of dengue. This usually appears around the time the fever subsides (3-7 days after the symptom onset). The patient may develop warning signs of severe disease: The World Health Organization has determined that four criteria must be present to diagnose DHF, five criteria for DSS ( Table 1 ). The main difference between dengue fever and DHF is plasma leakage due to increased vascular permeability.
DSS is the most severe form of dengue infection. It is diagnosed using the four criteria for DHF, plus evidence of circulatory failure ( Table 1) . Mortality rates may be as high as 10%, but with early recognition and experienced centers, this drops to as low as 1%.
I I I . T H E R A P Y
For DF, therapy consists mainly of relieving pain, controlling fever (avoiding aspirin or nonsteroidal anti-inflammatory agents to avoid hemorrhagic complications and Reye syndrome in pediatric patients), and reminding the patient to drink lots of water, especially in the setting of high fever. The World Health Organization has developed guidelines for different groups according to the severity of disease. Group A consists mainly of outpatient management, group B consists of patients with warning signs, and group C encompasses patients with compensated shock and hypotensive shock. 
W o r l d H e a l t h O r g a n i z a t i o n D i a g n o s t i c C r i t e r i a f o r D e n g u e
T a b l e 1
Regardless of group classification, it is crucial to recognize the critical period, which begins with defervescence and lasts 24 to 48 hours. It is also important to monitor fluid intake and output, vital signs, and hematocrit levels. Early shock must be recognized and treated accordingly. In patients with refractory shock, colloids such as albumin may be administered if two to three boluses of isotonic solution have already been given. Finally, if a patient has significant bleeding, consider transfusing packed red blood cells or whole blood.
Some actions should be avoided in the management of dengue, such as the use of corticosteroids, since they may increase the risk of gastrointestinal bleeding, hyperglycemia, and immunosuppression. Platelet transfusions should be avoided in patients with low platelet counts, since they have not been shown to decrease the risk of severe bleeding and may result in fluid overload and prolonged hospitalization. Isotonic solution should be used for fluid replacement, and half normal (0.45%) saline should be avoided even as maintenance fluid because it leaks into third spaces and may lead to development or worsening of ascites and pleural effusions. Finally, it should never be assumed that intravenous (IV) fluids are necessary; always check for tolerance of oral administration, and decrease the IV fluid rate as hemodynamic status and urine output improve. Disseminated intravascular coagulation should be treated only if clear laboratory evidence of its existence is found and if laboratory monitoring of therapy is feasible; there is no proven benefit of such therapy.
Proper patient management is based on group classification and hemodynamic status as specified by the World Health Organization. B . G r o u p B : I n p a t i e n t M a n a g e m e n t f o r P a t i e n t s w i t h W a r n i n g S i g n s
A . G r o u p A : O u t p a t i e n t M a n a g e m e n t o f F e v e r a n d M o n i t o r i n g
After admitting the patient to the hospital, at least one baseline complete blood count is required. Vital signs should be evaluated every 4 hours or more frequently, and intake and output should be monitored, with fluid intake encouraged. If oral fluid intake is adequate, the patient should be observed for early signs of shock and severe dengue. If fluid intake is inadequate, check the hematocrit and give isotonic crystalloid solution, normal saline, or Ringer lactate in a stepwise manner, as illustrated in Figure 1 . The patient's hematocrit and clinical status should be reassessed. If the patient is stable and does not show a change in hematocrit, IV fluids can be decreased. However, if vital signs worsen or the hematocrit rapidly increases, the crystalloids should be increased, and the hematocrit should be rechecked. If shock develops, the patient is reclassified into group C and treated accordingly. 
C . G r o u p C : I n p a t i e n t M a n a g e m e n t f o r P a t i e n t s w i t h C o m p e n s a t e d S h o c k
Patients with shock should be treated in the intensive care unit. Baseline hematocrit and organ function tests should be obtained, fluid intake and output should be closely monitored, and the hemodynamic status and vital signs should be verified every 1 to 2 hours. If the hemodynamic status improves, the steps in group B treatment should be followed (Figure 1) . If there is no improvement, the hematocrit should be reassessed; if it is decreasing, packed red blood cells should be transfused (Figure 2) . If the hematocrit increases, administer a crystalloid bolus infusion at a rate of 10-20 mL/kg over 1 hour. The isotonic solution rate should be decreased if the clinical status improves, and with continued improvement, the steps in Figure 1 should be followed. If the clinical status does not improve, the hematocrit should be verified and reassessed for an increasing or decreasing trend. If hypotensive shock develops, the steps in Figure 3 should be followed. 
o r P a t i e n t s w i t h H y p o t e n s i v e S h o c k
Initially follow the steps taken in patients with compensated shock (Figure 2) . Obtain baseline hematocrit and organ function test results, closely monitor fluid intake and output, but assess hemodynamic status and vital signs hourly. An isotonic crystalloid or colloid bolus of 20 mL/kg should be administered within 15 minutes. If the patient's hemodynamic status improves, administer an isotonic crystalloid or colloid infusion at 10 mL/kg over 1 hour. With continued improvement, IV fluids should be decreased (Figure 3,  Box B ). If the hemodynamic status does not improve, the hematocrit should be reassessed; packed red blood cells should be given if it is decreasing. The patient's clinical status should be reassessed, and if it is improving, the colloid solution can be decreased (7-10 mL/ kg/h) for 1 to 2 hours. With continued improvement, reduce IV fluids in a stepwise manner (Figure 3, Box B) . If no clinical improvement is evident, the hematocrit should be verified and reassessed for an increasing or decreasing trend, and the previous steps followed.
E . C r i t e r i a f o r D i s c h a r g i n g P a t i e n t s Discharge criteria include the absence of fever for at least 24 hours without the use of antifever therapy (physical or medical), return of appetite, visible clinical improvement, appropriate urine output, stable hematocrit, 2-day recovery from shock, no respiratory distress from pleural effusion or ascites, and a platelet count >50,000/mm 3 .
K E Y P O I N T S
■ Dengue fever is characterized by the acute onset of high fever 3 to 14 days after being bitten by a mosquito. Additional signs and symptoms are frontal headache, retro-orbital pain, myalgia, arthralgia, hemorrhagic manifestations, rash, low white blood cell count, anorexia, and nausea. ■ Dengue hemorrhagic fever is defined by fever or a recent history of fever lasting 2 to 7 days, any hemorrhagic manifestation, thrombocytopenia (<100,000 platelets/mm 3 ), and evidence of increased vascular permeability.
■ The main difference between dengue fever and dengue hemorrhagic fever is plasma leakage caused by increased vascular permeability.
■ The most severe form of dengue infection is dengue shock syndrome, diagnosed by the presence of the four criteria for dengue hemorrhagic fever, plus evidence of circulatory failure.
■ Early shock must be recognized and treated accordingly. The critical period begins with defervescence and lasts 24 to 48 hours. Close monitoring of fluid intake and output, vital signs, and hematocrit levels is required.
■ Colloids may be given in refractory shock.
■ Use of packed red blood cells or whole blood transfusions is indicated for clinically significant bleeding, but platelet transfusions should be avoided.
■ Avoid the use of corticosteroids.
■ Do not use half normal (0.45%) saline, and do not assume that intravenous fluids are necessary.
